DEPARTMENT OF THE ARWY
Oraha District, Corps of Engineers
106 South 15th Street
Omaha, Nebraska 68102-1618

:NOTI CE:  Failure to acknow edge : Solicitation No. DACMS5 02 T 0043
call amendments nay cause rejec-

:tion of the quote. See FAR : Date of Issue: 24 June 2002
:52.214-3 of Section 00100 : New Date for Receiving Quotes:

10 January 2003

Amendnent No. 0004
02 Decenber 2002

SUBJECT: Amendnment No. 0004 to Specifications/Docunments for Construction of
H gh Voltage Air Switch Repl acenent, Big Bend Dam SD
Solicitation No. DACMS5 02 Q 0005.

TGO Prospective Quoters and O hers Concer ned
1. The specifications/docunments for subject project are hereby nodified as
fol | ows.
a. Specifications. (Descriptive Changes.)

(1) Page 1 (Cover Page/ Standard Form 1449) , delete date and timne
of receiving quotes shown and substitute "10 January 2003" by "5:00".

(2) Page 2 (Section SF 1449 CONTI NUATI ON SHEET (Page B-1)),
Del ete page and substitute with attached.

(3) Solicitation page 5, para. 1.2.2.1 TIME OF DELI VERY, delete
“Al'l work under this contract shall be conplete within 450 days
after date of receipt of signed contract.” and substitute
“Delivery of equipnment required under this contract shall be nade
not later than 26 Septenber 2003. Al work under this contract
shall be complete within 360 days after date of receipt of signed
contract.”

(4) Solicitation page 6, para. 1.2.2.4 | NSTALLATI ON SCHEDULE,
del ete “Qutage proposals will be considered for dates during the
followng two periods; the first fromlate August through early
Novenber 2002 and the second froml ate February through My
2003.” and substitute “ Qutage proposals will be considered for
dates during the following two periods; the first fromlate
February t hrough May 2003 and the second from |l ate August through
early Novenber 2003.”

(5) Solicitation page 12, After title: SPECI AL CONTRACT
REQUI REMENTS, insert “ — SECTION H'.

(6) Solicitation page 54, EFAR 52.232-5001 CONTI NU NG CONTRACTS
(MAR1995), para. (b) delete “The sum of $250,000 has been
reserved for this contact.” and substitute “The sum of $460, 000
has been reserved for this contact..”.
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(7) Solicitati on page 56, delete “Furnish and Install new high
voltage air switch replacenent, including all |ine connections
addi tional auxiliary switches, nodifications, adjusting,
electrical tests and functional tests.” and substitute “Furnish
and Install new high voltage line switch and circuit swtcher
replacenments, including all |ine connections additional auxiliary
swi tches, nodifications, adjusting, electrical tests and
functional tests.”

(8) Solicitation delete pages 70 & 71 and substitute new pages
70 & 71 Measurement and Paynent.

(9) Solicitation del ete pages 93-112, DELETE section: High
Vol tage Air Switch Repl acenent; pages 93-112 and substitute new
section; pages 93 — 113.

(10) Solicitation page 2, SERVICES AND SUPPLI ES, Item 0009,
under “Quantity and Units”, delete "150 EST Lbs" and replace with "1 Job".

2. This anmendnent is a part of the quote documents and shall be included in
the package or acknow edged by e-nail (Al easha.D. Cotton@sace.arny.ml). Al
other conditions and requirenments of the specifications/ docunments remnain
unchanged. If the quotes have been nailed prior to receiving this anendnent,
you will notify the office where quotes are received, in the specified manner,
i mredi ately of its receipt and of any changes in your quote occasi oned thereby.

a. Hand- Carried Quotes shall be delivered to the U S. Arny Corps of
Engi neers, Omaha District, Contracting Division (Room 301), 106 South 15th
Street, Omaha, Nebraska 68102-1618.

b. Mail ed Quotes shall be addressed as noted in Item 9 on page 1
(Cover page/ Standard Form 1449).

3. Quotes will be received until 5:00 p.m, local tinme at place of
recei ving quotes, 10 January 2003.

U S. Arny Engineer District, Omaha
Cor ps of Engi neers

106 South 15th Street

Omaha, Nebraska 68102-1618

02 Dec 2002
VFS/ 4411
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DACWM5- 02- T- 0043

SECTI ON SF 1449 CONTI NUATI ON SHEET

SERVI CES AND SUPPLI ES

Bl G BEND H GH VOLTAGE Al R SW TCH REPLACEMENT

| TEM QUANTITY UNIT UNIT AMOUNT
No. SUPPLI ES/ SERVI CES PRI CE
0001 Renpval and Di sposal of 1 Job XXXXXX
the Existing Air Switches
0002 Furnish and Install New
Transf or mer G oundi ng 4 Ea $
Swi t ches, 1200 Amp Type
HSG
0003 Furnish and Install New
Transf ormer Di sconnect 4 Ea $
Swi t ches, 1200 Amp Type
MOD
0004 Furnish and Install New
Li ne Groundi ng Swi t ches, 2 Ea $
1600 Anp Type G
0005 Furnish and Install New
Li ne Di sconnect Switches, 2 Ea $
1600 Amp Type MOD-1
0006 Furnish and Install New
Paral | el i ng Bus 1 Ea $
Sectionalizer Switch,
1200 Amp Type MOD
Furni sh and Install New
0007 Bus Support Insul ator 24 Ea. $
St acks
0008 Furnish Spare Parts
1 Lot XXXXXX
0009 Dispose of Asbestos
Cont ai ni ng Materi al 1 Job  $
0010 Furnish and Install New
Coupl i ng Capacitor 6 Ea. $
Vol t age Transforners
XXXX Contract Data (See DD XXX XXXXXX NSP
Form 1423 Exhi bit B)
TOTAL
NSP= Not Separately Priced

ESTI MATED BID I TEM The quantity for
and may be increased or decreased at

bi t

B-1

itens nmarked EST is estimated
the discretion of the Governnent.



MEASUREMENT AND PAYMENT
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A.  GENERAL | NFORVATI ON
B. MEASUREMENT

C. PAYMENT

MEASUREMENT AND PAYMENT
A. GENERAL | NFORNMATI ON

In each instance the contract price shall for an itemconstitute ful
conpensation as here in specified, as shown, or as otherw se approved.
The contract price and paynent will also constitute full conpensation
for all work incidental to conpletion of the item unless such work is
ot herwi se specifically nentioned for separate payment under another bid
itemor as stated in the description of the paynent. |In the event any
work is required by specification sections or by the draw ngs and not
specifically nentioned in the nmeasurenent and paynent paragraphs,
separate or direct paynent will not be nmade and all costs thereof are
incidental to and included in the contract price and paynents for al
items listed in the bid schedul e.

B. NMEASURMENT

Itens neasured as a job will be nmeasured for paynment as a conplete job
in the locations indicated or specified. This measurement includes al
i ncidental work and materials such as fittings, fasteners, electrica
materials, and O & M nmanual s that is necessary to make a conplete job.
Unl ess the payment item paragraph makes a specific exception of any
item incidental items will not be nmeasured under any other item even
t hough there is another listing for the work or materi al

C. PAYMENT

Paynent for all work specified, shown or incidental to conplete the work
will be made as foll ows:

Bid Item 0001 Renove and Di spose of the Existing Air Switches and Bus
Support Insul ators

Paynent for Bid Item 0001 shall include all |abor, material and

equi pnent to remove and di spose of the existing air sw tches, bus
support insulators, and all associated equi pnent and material including
approxi mately 105 gallons of insulating oil. Disposal of all itens
shall be in conformance with the appropriate local, state and federa

| aws, codes, ordinances and regul ations.

Bid Item 0002 Furnish and Install New Transformer G ounding Switches,
1200 Amp

Payment for furnishing and installing four (4) new nanual |y operated
transformer grounding switches 1200 anp; shall include the
manufacturing, factory testing, delivering, and installing including all
line connections additional auxiliary swi tches, nodificati ons,
adjustments, electrical tests and functional tests.

Bid 1tem 0003 Furnish and Install New Transforner D sconnect Sw tches,
1200 Anp Type MOD

Paynent for furnishing and installing four (4) new transformer
di sconnect circuit switchers 1200 anp; shall include the manufacturing
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factory testing, delivering, and installing including all line
connections additional auxiliary sw tches, nodifications, adjustnments,
electrical tests and functional tests.

Bid Item 0004 Furnish and Install New Line Gounding Swtches, 1600 Anp
Type G

Paynment for furnishing and installing two (2) new manual |y operated |ine
groundi ng swi tches 1600 anp; shall include the manufacturing, factory
testing, delivering, and installing including all |ine connections

addi tional auxiliary switches, nodifications, adjustments, electrica
tests and functional tests.

Bid Item 0005 Furnish and Install New Line D sconnect Swi tches, 1600
Amp Type MOD-1

Paynent for furnishing and installing two (2) new line di sconnect

swi tches 1600 anp; shall include the manufacturing, factory testing,
delivering, and installing including all line connections additiona
auxiliary switches, nodifications, adjustnents, electrical tests and
functional tests.

Bid Item 0006 Furnish and Install New Paralleling Bus Sectionalizer
Switch, 1200 Anp Type MOD

Paynent for furnishing and installing one (1) new Line D sconnect
circuit switcher, 1600 Anp; shall include the manufacturing, factory
testing, delivering, and installing including all |ine connections
addi tional auxiliary sw tches, nodifications, adjustments, electrica
tests and functional tests.

Bid Item 0007 Furnish and Install New Bus Support |nsul ator Stacks.

Paynent for furnishing and installing twenty four (24) insulator stacks
with buss and line connections and shall include the manufacturing,
factory testing, delivering, and installation. |Installation shall

i nclude all support and |ine connections.

Bid Item 0008 Furnish Spare Parts

Paynent for furnishing spare parts shall include delivering, FOB Big
Bend Project a conplete set of spare parts as described in page 107

Bid Item 0009 Dispose of Asbestos Containing Materi al

Paynent for proper renpval and di sposal of asbestos containing material
and shal |l include proper waste shipnent records.

Bid Item 0010 Furnish and Install Coupling Capacitor Voltage
Transforners, CCVT' s.

Paynent for furnishing and installing six (6) CCVT's and shall include
t he manufacturing, factory testing, delivering, and installation.

PROVPT PAYMENT ACT

Pay request authorized in CONTRACT CLASUES cl ause: Pronpt Paynent Act.
Contractor shall submit an original invoice and three copies (or

el ectronic invoice, if authorized) to the address designated in the
contract to receive invoices. The Governnent will make paynent i n
accordance with the pronpt paynment act (31U.S.C. 3903) and OVB pronpt
paynent regul ations at 5 CFR Part 1315.
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SECTI ON 16367
H GH VOLTAGE AIR SW TCH REPLACEMENT
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SECTI ON 16367

H GH VOLTAGE AIR SW TCH REPLACEMENT

PART 1 GENERAL
1.1 SITE CONDI Tl ONS

Bi g Bend Powerhouse is at 1420 feet, MSL. The anbient tenperature
ranges between -40°C and +40°C.

1.2 DESCRI PTI ON OF WORK

The work includes replacenent of three pole, 240 kV, high voltage air
swi tches and operators. The work site is the draft tube deck of the Big
Bend Power house. The switches are nmounted on four, 33 foot high
brackets and on three 60 foot high steel towers founded on the draft
tube deck. The transformer disconnects will be replaced w th notor
operated circuit switcher disconnects capable of interrupting fault
current and equi pped with manual |y operated ground switches. Two of the
transformer disconnects circuit switchers shall include coupling
capacitor voltage transforners nmounted on extended bases. The bus tie
swi tch shall be replaced with a motor operated circuit sw tcher

di sconnect capable of interrupting fault current. The two |line swtches
shall be replaced with nmotor operated Iine swtch di sconnects equi pped
with an SF6 interrupter capable of interrupting line & load current.

The line switches shall have manual |y operated ground swtches.

1.2.1 Denolition

Denolition work includes renoval of the follow ng, which becone the
property of the Contractor:

a. Seven 240 kV notor operated swt ches.

b. Four electric release, manual reset, high-speed grounding
Swi t ches.

c. Two manual |y operated groundi ng sw tches.

d. Twenty-one oil interrupters, part of a. Each interrupter
contains approximately five (5) gallons of insulating oil. Cont ractor
is responsible for testing the oil for contam nants and for disposing of
the oil in conformance with all applicable | aw, codes, ordinances and
regul ati ons.

e. Switch actuators, operators, |inkage and auxiliary swtches.

f. Low voltage power and control cables back to first
term nation.

1.2.2 Supply and Install.
a. Replace the following switches with new switches as specified

herei n:
Switch No. Application Rati ng, Anp. Type
1080 Transformer #1 G oundi ng 1200 HSG
1081 Transformer #1 Di sconnect 1200 MOD
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1083 Fort Thonpson Line #1 1600 MOD- 1
1090 Li ne #1 G oundi ng 1600 G
2080 Transformer #2 G oundi ng 1200 HSG
2081 Transforner #2 D sconnect 1200 MOD
3080 Transformer #3 G oundi ng 1200 HSG
3081 Transf ornmer #3 D sconnect 1200 MOD
4080 Transformer #4 G oundi ng 1200 HSG
4081 Transf ormer #4 D sconnect 1200 MOD
4083 Fort Thonpson Line #2 1600 MOD- 1
4090 Li ne #2 G oundi ng 1600 G
7089 Parall eling Bus Sectionalizer 1200 MOD
G Manual | y operated grounding swtch

HSG Electric release, manual open, fault-initiating grounding swtch

To be replaced with manual |y operated ground switch
MOD  Motor operated di sconnect swtch

To be replaced with motor operated disconnect/Circuit Switcher
MOD-1 Mot or operated di sconnect switch

To be replaced with nmotor oper ated di sconnect Line Switch

b. The contractor shall replace 24 bus support insulator stacks (5
i nsul ators per stack, Cnhio Brass — Technical Reference No. TRL175).

1.2.3 Design
Provi de design and drafting services incidental to the switch
repl acement work. Requirements for these services are described in PART

3. Drawings to be produced include, but are not limted to the
fol | ow ng:

a. Record sketches of existing wiring and term nals.

b. Sizing of cables and conductors, includes verifying raceway
fill.

c. New control schematics.
d. New interconnection diagrans.

e. Revisions to all plant operational drawi ngs affected by the
wor K.

f. Structural steel details for adapting new swi tches to existing
supporting structure. These include redesign to suit new sw tches, of
anchorage points on the base of switches 1083, 4083 and 7089 for main
paral |l eling bus strain insulators.

1.3 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publicati ons are referred to in the text by
basi ¢ designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI C29.1 (1988; R 1996) Electrical Power Insulators -

Test ©Met hods
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ANSI C29.9 (1983; R 1996) Wt - Process Porcelain Insulators
- Appar atus, Post Type

ANSI C80.1 (1994) Rigid Steel Conduit -Zi nc Coated

AVERI CAN SOCI ETY FOR TESTI NG MATERI ALS ( ASTM

ASTM A36 Rev A (1997; R 1999) Structural Steel

ASTM A123 Rev A (1997; R 1998) Zinc (Hot-Di p Gal vani zed)
Coatings on Iron and Steel Products

ASTM A153 (1998) Zinc Coating (Hot -Dip) on Iron and Steel
Har dwar e

ASTM A 500 (1999) Col d- Fornmed Wl ded and Seam ess Carbon
Steel Structural Tubing in Rounds and Shapes

ASTM A 501 (1999) Hot - Formed Wl ded and Seam ess Car bon
Steel Structural Tubing

ASTM B98 (1998) Copper-Silicon Alloy Rod, Bar, and Shapes

ASTM B188 (1996) Seam ess Copper Bus Pipe and Tube

ASTM B221 (1996) Al um num and Al um num- Al | oy Extruded

Bars, Rods, Wre, Profiles, and Tubes

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASMVE)

ASME Bl.1 (1989) Unified Inch Screw Threads (UN and UNR
Thr ead Forn

ASME B1. 20.1 (1983; R 1992) Pipe Threads, Ceneral Purpose
(I nch)

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI C ENG NEERS (| EEE)
| EEE 2 (1997) National Electrical Safety Code

| EEE C37. 32 (1990; R 1996) Hi gh-Voltage Air Sw tches, Bus
Supports and Switch Accessories - Schedul es of
Preferred Ratings, Manufacturing Specifications,
and Application Cuide

| EEE C37. 30 (1997) Definitions and Requirenents for High-
Vol tage Air Switches, Insulators, and Bus
Supports

| EEE C37. 30 (1997) Required ratings and constructi onal
requirements for sw tches above 1000V

| EEE C37. 34 (1994) Standard Test Code for H gh-Voltage Air
Swi t ches

| EEE C37. 35 (1995) @uide for the application, installation,

operati on and mai nt enance of high-voltage air
swi tches and interrupter sw tches.
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| NTERNATI ONAL ELECTRI CAL TESTI NG ASSOCI ATI ON | NC. ( NETA)
NETA ATS (1999) Acceptance Testing Specifications

NATI ONAL ELECTRI CAL MANUFACTURERS ASSCCI ATI ON PUBLI CATI ONS ( NEMR)

NEMA FB 1 (1993) Fittings, Cast Metal boxes, and Conduit
Bodi es for Conduit and Cabl e Assenblie

NEMA ICS 1 (1993) Industrial Control and Systens

NEMA | CS 2 (1993) Industrial Control and Systens

Controllers, Contactors, and Overl oad Rel ays
Rated Not More Than 2,000 Volts AC or 750 Volts

DC
NEVA MG 1 (1998; R 1999) Mdtors and Cenerators
NEMA WC 7 (1988; R 1996) Cross-Linked-Thernosetting-

Pol yet hyl ene- I nsulated Wre and Cable for the
Transm ssion and Distribution of Electrical
Ener gy

NEVA WC 8 (1988; R 1996) Ethyl ene-Propyl ene- Rubber -
Insul ated Wre and Cable for the Transm ssion
and Distribution of Electrical Energy

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code
NESC C2 (2002) National Electric Safety Code
1.4 SUBM TTALS

Covernment approval is required for submttals with a "GA" designation.
Submittals having an "FIO' designation are for information only. The
follow ng shall be submtted in accordance with SECTI ON H.

SD-01 Data
Equi pnent; GA

Wthin 30 cal endar days after date of receipt of notice of award,

Three (3) copies of manufacturer’s data, draw ngs, catal og cuts, and

wi ring diagrans of all parts of the equipnment. The information shall

i nclude, as a mni mum operating handl es and | ocks, details of jaw and
hi nge contacts, bearings, operating rod guide bearings, methods of
joining operating rod menbers, spring or notor operating nechanisns,
auxiliary swi tches, and mechanical interlocks. Submttals shall include
schemati c and connection di agrans of the nmotor operating mechani sm
Data shall be in sufficient detail to demonstrate that all noving parts
of hinge connection are adequately protected fromthe weather and that
no springs are part of the current carrying path. As a m ni nrum
submittals shall be provided for the foll owi ng conponents:

a. Disconnect Switch/ CGrcuit Switchers

b. SF6 Interrupter

16367-4



c. Gounding Switch

d. Switch/Crcuit Switcher Operators and Controls

e. Switch/Crcuit Swtcher Linkages and Connectors

f. Switch/Grcuit Switcher Insulators

g. Auxiliary Swtches

h. Auxiliary Rel ays

i . Tubul ar Bus

j. Bus Fittings and Connectors

k. Nanmepl ates

SD- 04 Drawi ngs
Di sconnect Switch, Gounding Switch, Operators and Linkages; GA
Wthin 30 cal endar days after date of receipt of notice of award, three
(3) copies of outline drawings of all equipnment to be furnished,
together with weights, detail dinmensions and conpl etes nounting details.
Drawi ngs are primarily for design of the installation and shall be
furnished with the follow ng information

a. Qutline draw ngs show ng:

(1) Munting dinmensions

(2) Location and di nmensional data of termnals.

(3) Dinensional data pertaining to the arc of travel of
di sconnect and groundi ng switch bl ades.

(4) Plan and elevation for travel of energized parts during
operation so clearances to walls, ground, etc., may be verified.

(5) Open-gap (netal -to-netal) distance.

(6) Total net weight of each single pole assenbl y | ess notor
operator and less insulators and less interrupter.

(7) Total assenbled weight of each conplete single pole
assenbly, including insulators and interrupter

(8) Total projected surface area of each conplete single pole
assenbl y.

(9) Net weight of notor operator
(10) Mounting details for the auxiliary sw tches.

b. <Qutline drawings of the switch arrangenent for each pole
showi ng install ation di mensions, including the operating mechani sm
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c. A detailed wring diagram showing both the internal and
external connections, and a complete three-pole schematic di agram shal |
be furnished for the notor-operator control scheme and auxiliaries.
Qperational Drawi ng; GA
Prior to final acceptance of the work, submt three (3) copies of the
foll ow ng operational draw ngs, prepared on Bentley Mcrostation.

Drawi ngs shall be acconpani ed by CD diskette(s) of the drawing files.

a. Switch operator schematic di agrans.

b. Switch operator wiring diagrans.

c. Interconnection diagrams including:

(1) Switch operators

(2) Auxiliary swtches
(3) Interlocks

(4) Existing swi tchboards

d. Control switchboard wring diagrans.

e. Revised cable and conduit schedul es.

f. Revised conduit and groundi ng pl ans.

SD-06 Instructions
Qperati on and Mai nt enance Manuals; GA
Two weeks prior to delivery of switches: three (3) copies of the
manuf acturer's standard operation and mai ntenance nmanual s for di sconnect
swi tch, grounding switch, switch operators. Manuals shall contain t he
following information for the switch, notor and spring operators, and
any accessory equi prment included therewth:

a. Complete instructions covering the operation, adjustnent and
mai nt enance of the equipnent. Cuts or draw ngs shall be provided

showi ng all points where adjustments may be nade.

b. Draw ngs which identify all spare parts by either part nunber
or item and draw ng numnber.

c. Information and drawi ngs on insulators provided with the
Swi t ches.

d. A detailed wiring diagram showi ng bot h the internal and
external connections, and a conmplete three-pole schematic di agram shall
be furnished for the notor-operator control scheme and auxiliaries.

SD- 07 Schedul es
Factory Tests; FIO

Four weeks prior to start of routine factory tests; subm t a factory
test schedul e.
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Construction Qutages; GA

Wthin 30 days after date of receipt of notice of award, submit on
schedul e of outages required as specified in paragraph 3.1.3.

Accessories and Spare Parts Lists; GA
List shall be item zed and incl ude the follow ng data for each item
a. Quantity.
b. Manufacturer.
c. Part Number.
d. Nomencl ature or Description.
e. Unit Price.
SD-09 Reports

Di sconnect Switch/Circuit Switcher and G ounding Switch Design Test
Reports; FIO

Wthin 30 cal endar days after date of receipt of notice of award,
three (3) certified copies of design test reports for tests specified.
If the Contractor perforns design tests specifically for equi pment
furnished under this contract, he shall submit three (3) cer tified
copi es of those design test reports within 30 days after approval of
dat a package.

Di sconnect Switch/Circuit Switcher and G ounding Switch Production Test
Reports; FIO

Wthin 14 days after conpletion of tests, three (3) certified copies
production test reports for equi prment specified.

I nsul at or Production Test Reports; FIO

Tests shall be made at the place of manufacture and three (3) copies of
certified test reports shall be furnished within 14 days after
conpletion of tests. Wtnessing of factory tests will not be required.

SF6 Interrupter Test Reports; FIO

Tests shall be existing design tests or shall be nmade by the

manuf acture. Three (3) copies of certified test reports shall be
furnished within 14 days after conpletion of tests. Wtnessing of
factory tests will not be required.

Coupl i ng Capacitor Voltage Transforner Production Test Reports; FIO

Wthin 14 days after conpletion of tests, three (3) certified copies
production test reports for equi pnent specified.
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1.5 QUALI FI CATI ONS

Each manufacturer shall have a mnimumtwo (2) years experience with the
production of equi prent of the sane type and rating. |If the Contractor
desires to deviate fromthe standards specified, he shall after award
submt a statenment of the exact nature of the deviation, and shall
submit for the approval of the Contracting O ficer conplete

speci fications covering the materials and equi pnment proposed for use.

PART 2 PRODUCTS
2.1 CQUTDOOR Al R DI SCONNECT SWTCH Cl RCU T SW TCHER & GROUNDI NG SW TCHES
2.1.1 Ceneral

The equi prent to be furni shed under this section consists of outdoor,
three pole, group operated, vertical break disconnect switches. All

di sconnect swi tches shall be conplete with term nal connectors;

I i nkages; hardware; accessories; and necessary mounting devices, all as
specified herein. The operating |linkage shall be Contractor -designed,
in coordination with the switch manufacturer for the existing structure.
The swi tches shall be designed for nounting on the existing structures
requiri ng none but mnor nodifications or additions to the structure.

2.1.1.1 Grcuit Switchers.

Crcuit switchers shall have horizontal interrupters with integral notor
operated horizontal nounted vertical break di sconnect sw tches suitable
for the 240 kV transformer circuits. Each circuit switcher shall be
provided with a shunt trip stored energy nmechani sm per phase | ocated
under each rotating insulator stack to provide high speed tripping.
Shunt trip nechanisnms shall be rated for 125 VDC operation. A single
stored energy mechani smlocated at ground |level is not acceptable.

2.1.1.2 Line Switches,
Line Switches shall be suitable for the 240kV transmssion line circuit
and shall be equipped with an SF6 interrupter nounted on the jaw end.

2.1.2 C(Qperating Conditions

The swi tches shall operate satisfactorily in both directions in an 80
mles per hour wind or with 3/4 of an inch accumul ati on of ice on any or
all parts of the nechanismor contacts.

2.1.3 Support Structure

Switches shall be nmounted on existing structures. All fasteners shall
be NC or UNC series in accordance with ASME B1.1. Pipe fittings and
threads shall be in accordance with ASVE Bl. 20. 1.

2.1.4 Hardware

Fasteners and pins used in the assenbly of non-ferrous parts shall be
either silicon bronze conformng to ASTM B98, alloy B; or nonmagnetic
stainl ess steel.

O her corrosion-resistant netals may be substituted, with prior approval
of the Contracting O ficer.

Energi zed parts shall be free frompoints or sharp edges or shall be
adequat el y shi el ded agai nst corona di scharge.
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2.1.5 @lvanizing

Gal vani zi ng shall be in accordance with ASTM A123 or Al153 as applicable.
The zinc-iron alloy forned at the interface shall not exceed 70% of the
t hi ckness of the zinc |ayer.

2.1.6 Rating

The ratings of the switches shall be as indicated bel ow and shall
conformto the requirenments of ANSI C29.9, C37.32 and | EEE C37. 30.

a. Rated Maxi num Vol tage, kV rns 242

b. Basic Inpulse Insulation Level, kV Crest 900

c. Continuous Current Rating, Anperes, rns as descri bed
in PART 1

d. Mmentary Asynmetrical Current Rating, kA, rns ANSI C37. 32

e. Three second current rating ANSI C37. 32
Table 1
f. Gounding switch making current, kA, rnmns 61

2.1.7 Line Switch / Grcuit Sw tcher Bases

Bases shall be fabricated fromstructural steel conformng to the

requi rements of ASTM A36. Each single-pole switch el enent shall be
assenbl ed on an individual base. The base shall be designed as a
rectangul ar or square encl osed tube in cross section to prevent
excessive torsional deflection during high wind | oading. The tubes nmay
be structural tubes conforming to ASTM A500 or A501 and The Manual of
Steel Construction Allowable Stress Design, Ninth Ed. O Al SC or ma be
fabricated fromsteel plates and shapes and shall conformto the

provi sions of SECTION 05101 METALWORK FABRI CATI ON, MACH NE WORK,

M SCELLANEQUS PROVI SIONS. The bases shall be constructed so that the
defl ecti on under maxi mum operating force with maxi numw nd | oading wl|l
not interfere with the successful operation of the switch. Bases shall
be hop di p gal vani zed after fabrication. Field damage to gal vani zi ng
shall be repaired in accordance with SECTI ON 05101.

2.1.8 Switch Bl ades

Bl ades shall be of tubular construction designed to withstand operation
under the weather and ice conditions specified and to provi de maxi num
strength with mni mumwei ght. They shall be sufficiently rigid to
prevent whip or vibration and of a design that will tend to mnimze an
accumul ation of ice, or foreign matter. The bl ades shall automatically
| ock when in the closed position to prevent opening due to vibration or
el ectromagnetic forces. Blades shall be counter -bal anced for ease of
operation and smooth control.

2.1.9 Switch Contacts

Al live switch contacts shall be of the high-pressure type. In
openi ng, contact pressure shall be released prior to vertical notion of
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the bl ade, and in closing, pressure shall be applied after vertical

noti on has ceased. Contacts shall be self -cleaning and desi gned so that
the wi ping action will not cause scarring or abrasion of the contact
surfaces. For contact surfaces of silver, the silver shall be at |east
10 mls thick. Fixed guides shall be provided for proper seating of
contacts with a blade out of line one-inch in any direction

2.1.10 Hi nge Connections

The current-carrying path through the hi nge nechani smof the swtches
shal |l be by nmeans of novabl e pressure type contacts of proven design
The entire hinge mechani smof the switch shall be designed and
constructed to prevent nesting of birds or insects frominterference
wi th proper operation of the swtch.

2.1.11 Ternminals

Switch termnal pads shall be of high-strength al um numalloy or high-
copper alloy with silver-plated contact surfaces. Term nal connect ors
of high-copper alloy shall be provided at each end of each switch. The
contact surfaces of the term nal connectors connecting to the term na
pads of the switches stall be silver-plated. The term nal pads shall be
NEMA six hole type per ANSI C37.32 Figure 1 (c) able to acconmbdat e NEMA
two or four hole connections. Term nal |oading shall meet the

requi rements of ANSI C37.32 Table 2.

2.1.12 Switch Bearings

Bearings shall be of anple size to sustain the inposed | oads and of a
type to ensure continued ease of operation and long life. Bearings
provi ded at the base of the rotating insulator colum shall be of the
ball or roller type and shall be adequately protected fromthe weat her
to prevent the entrance of dirt or mpisture and resulting corrosion
Al'l bearings shall maintain proper alignnent, ensure continued ease of
operation, and ensure agai nst corrosion and seizing under conditions
specified. GCears shall be enclosed in weatherproof cases designed to
retain the necessary lubricant. Al line and transformers sw tches
shal | have bearings at the base of each rotating insulator stack and, if
necessary, additional bearings at the top of the stack

2.1.13 Actuator Shafts

Vertical shafts or pipes connecting the switch operator to the swtch
pol e shall be provided with intermnmedi ate bearings spaced to prevent

di spl acenent or binding of the connecting shaft. Bearings shall be of a
design that avoids relative notion between the surface of the shaft or
pi pe proper and the stationary part of the bearing. Thrust bearings
shall be provided to pernmit ready operation of the switch actuator
decoupl i ng nechani sm

2.1.14 SF6 Gas Interrupter

The interrupters shall be single gap type using SF6 gas puffer
interruption technol ogy. These interrupters shall be rated for use over
an anbi ent tenperature range of -40 degrees Cto +40 degrees C and shal
be provided with a color coded pressure gauge, an overpressure relief
device, and a gas fill valve. Hernetically sealed interrupters are not
accept abl e.

2.1.14.1 Circuit Switcher Interrupters.
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Crcuit switcher interrupters shall be shipped with a positive pressure
of 5-10 psi of SF6, elimnating the need to pull a vacuum on the
interrupter in the field. The Contractor shall top off each interrupter
to rated pressure after installation. Grcuit switchers shall open the
interrupter before the disconnect switch bl ade opens and shall close
after the disconnect bl ade cl oses, thus making and breaking the circuit
in an SF6 environment. Circuit switchers which make the circuit on the
swi tch bl ade are not acceptable. Grcuit Switchers shall have the
followng interrupting capability:

Primary fault current, kA, rns 20
Secondary fault current, (transformer thru fault rating), kA, rns 4
Interrupting tinme, cycles 6

2.1.14.2 Line Switch Interrupters.

Line switch interrupters shall be inserted in the circuit during the
openi ng operation only. dosing the circuit shall be done on the

di sconnect switch blade. Heavy duty |oad making arcing horns shall be
furnished to prevent arcing on the main current carrying blade and jaw
contacts. Interrupters shall be reated for |oop and | oad breaking
current of 2000 anperes and |ine charging current of 200 anperes.

2.1.15 Switch Position |Indicator

A mechani cal device to indicate the “OPEN' or “CLOSED' position of the
swi tch bl ades shall be | ocated approxi mately at eye | evel

2.1.16 Padl ocki ng Provision

Provi de a nmeans for padl ocki ng each operating mechanismin either the
open or cl osed position.

2.1.17 Switch Qperator Isolation

A positive means shall be provided for decoupling the switch operator
fromthe vertical operating shaft. This means shall include a visible
gap, located approximately at eye |level, between the vertical operating
shaft and the switch operator. This isol ation shall be effective with
the switch either open or closed and shall be capable of being padl ocked
in the disengaged position. Re-engangenent shall be possible only with
the switch operator in the sanme relative operating position as the

swi tch bl ades.

Provide a flexible braid copper groundi ng conductor, with a cross -
section area equal to 4/0, across the isolation mechani sm

2.1.18 Interphase Linkage

Li nkage shall be continuous | engths between switch poles. Forces shall
be transmtted i ndependent from pipe threads. Line and bus tie swi tches
1083, 4083 and 7089 shall be provided with push-pull type |linkage to

bal ance the lateral forces inposed on the switch poles and mnim ze

defl ections inparted to the switch base.

16367-11



2.1.19 Interl ocking

Interlocking shall be provided as specified bel ow and shown on the
contract draw ngs. The groundi ng switch operating mechani smshall be
electrically interlocked with the di sconnect switch nmechanismto prevent
the cl osing of the disconnect switch when the grounding switch is in the
cl osed position. The Contractor shall provide required auxiliary

Swi t ches.

2.1.20 Manual Qperators

The geared type nmanual operators shall drive a worm or bevel gear
operated with a crank. The notion of the handl e shall be clockwise t o
cl ose and countercl ockwi se to open the switch. Al gears and worns
shall be lubricated and conmpletely enclosed in gear cases. The

nondet achabl e crank shall be not nore than 15 inches nor |ess than 12
inches in length. A rain tight shield shall be provided where the
vertical shaft extends through the gear case. All gear -operating
nmechani sns shall be encl osed i n weat her proof cases made of corrosion -
resistant nmetal, or nmetal hot -dip gal vanized in accordance with ASTM
A153. Al cases shall be designed t o retain the necessary lubrication
shall be fitted with a drain hole and captive plug in the bottom and
shall be provided with pressure fittings if parts require periodic
grease | ubrication

2.1.21 Motor OQperator

A rotational output notor operating nechani smshall be provided to reset
t he opening and cl osing springs and to open and close the vertical break
di sconnect switch bl ades. Reciprocating output operating mechani sns are
not acceptable. The notor operating nmechani smshall be rated for use at
125 VDC and shall be provided with |ocal open-close pushbuttons. The
controls shall include a |ocal -renote selector switch and term na

bl ocks to accommbdate connection to renote switches and position
indicating lights. A twelve stage auxiliary switch with eight stages
avai |l able for customer wiring shall be included. The operating
mechani sm shall be equi pped with a thernostatically controlled 120 VAC
heater, heater circuit protection, operations counter, pullout fuses for
nmotor and control circuits, and internal cabinet [ight with toggle
switch. A manual crank handl e operator shall be provided; insertion of
manual crank handl e shall automatically di sconnect the motor circuit. A
sui tabl e hanger with fastening devices shall be provided to hold the
crank when not in use. Mtor operator shall include a decoupler for the
vertical pipe and front and right side door access. The notor operating
mechani sm shall operate fromfull open to full closed in not greater
than 8 seconds and fromfull closed to full open in not greater than 8
seconds and shall generate not |ess than 32,000 inch-pounds of output
torque. The operating nechani smshall be capabl e of being padl ocked in
both the open and the closed positions. The ability to recouple in an

i ncorrect position shall be positively prevented. The notor shal
conformto applicable requirenents of NEMA MG 1 and control s shal

conply with NEMA ICS 2. The gear train shall be designed for quiet
operation and shall be totally enclosed. Reversing contactors shall be
mechani cally interlocked. Contactors shall be NEMA Size 1 or |arger
with operating coils suitable for continuous operation at rated voltage.
A mechani cal brake with electric release or other positive means to stop
the operation of the disconnect and to hold it i n the open or closed
position shall also be included.

a. D.C. Modtor
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The notors shall be of ball bearing type suitable for operation on
125-volt direct current and shall operate the switch satisfactorily at
5 percent overvol tage and 25 percent undervoltage for closing and
opening. The notor shall be protected with overloads, sized as
required. Mtor shall have nol ded case circuit breaker with magnetic
trip unit for use as a disconnect neans within the encl osure.

b. Mtor Qperator Control

The | ocal motor operator control shall be a two-button, nomentary
contact, "OPEN-CLOSE" push-button station or a switchboard type contro
swi tch, accessible only when the housing door is open. The controls
shal |l al so include indicator Iights visible when the housing door is

cl osed and an emergency stop button. The controls shall be a heavy -duty
type rated 600-volts ac, 250-volts dc, 20 anperes continuous, wth

singl e-break inductive load interrupting rating of not less than 1.5

anperes for 125-volts dc. Controls shall include a means for visibly
di sconnecting the control voltage power supply. The notor operator
shal | include provisions for renote operation fromthe control roomwth

exi sting "OPEN-CLOSE' handl e and indicating lights. Mbtor operator
shall include a "LOCAL-REMOTE" switch transferring control to the
existing renote operating station at the control room

c. Mtor Limt Swtches

Motor Iimt switches shall be heavy-duty snap-action type and shall have
sufficient contacts to provide the specified control functions. "QOpen"
and "cl osed" shall accurately indicate the point during the main switch
operating cycle when each bl ade reaches the end of its stroke and has
successfully attained its fully open or fully closed limt position

The limt switches shall positively hold their adjustnent setting under
all anbient operating conditions, in severe dust |ocations, and over
indefinite periods of tine to assure maxi mumintegrity of position
indication. Each Iimt switch shall be easily adjustable and easily
accessible. Each limt switch shall be electrically independent.

d. Mtor Qperator Housing

Mot or operator housing shall be deadfront with nmeans for locking with a
padl ock when cl osed. The housing shall be drilled and tapped for the
entrance of conduits. The housing shall include a 120-volt, single-
phase, ac heating unit of approximately 100 watts capacity, with an
automatic thernostat control and a nolded case circuit breaker or swtch
to disconnect the heating unit fromthe source of power. Door s shal
provi de easy access to all parts. Suitable screened |ouvers with dust
filters shall be provided for ventilation, and a drain with dust filter
shall be provided to prevent accurul ati on of noisture at the bottom of

t he housi ng.

e. Termnal Blocks

Sufficient term nal bl ocks shall be provided in the notor operator for
connection of the external wiring including all auxiliary switches and a
m ni mum of ten percent spare terminals, but in no case shall fewer than
four spare termnals shall remain after conmpleted installation. They
shal |l be of nolded or fabricated type with barriers, rated not |ess than
600-volts, 30 Amp. The terminals shall be renovabl e, binding,

fillister, or washer-head screw type termnals, or stud-type with
contact and | ocking nuts. They shall be not |ess than No. 10 in size
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suitable for connecting at |least two No. 10 AWG conductors, wth

i ndented term nal connectors, to one terminal. Wring shall be conplete
between all equi pnent within the housing and the term nal bl ocks.

Term nal block marking strips shall be provided, suitably marked with

wi re designations. These markings shall be added to the Contractor's -
shop drawi ngs. External cable designations will also be furnished to
the Contractor for adding to the shop draw ngs.

f. Wring

Insul ated wire shall have minimumrated circuit voltage of 600 volts in
accordance wth Table 3-1 of NEMA WC 7 or NEMA WC 8. All wires shall be
singl e-conductor, of stranded, anneal ed copper. Conductors shall be
Cass B or Gass C stranding, except for hinge wire which shall be d ass
H or dass K strandi ng. Conductor size shall be not |ess than No. 14
AWG Insulation shall be cross-Ilinked thernosetting pol yet hyl ene ( XLPE)
type, neeting the requirements of Section 3 or paragraph 7.7 of NEMA WC
7 as applicable, or an ethyl ene-propyl ene rubber (EPR) type nmeeting the
requirements of Part 3 of NEMA WC 8. All connections to device
termnals studs or bl ocks shall be made with ring tongue termnals.

Ring tongue wiring external to the switch operators shall be in

gal vani zed rigid steel conduit as specified in SECTION 16050. The
conpleted installation shall conformto the requirements of the Nationa
El ectrical Code, NFPA 70.

g. Wre Markings

Al'l control conductors shall be identified with nonmetallic tube-type
markers at each term nation. Markers shall be suitable for the type of
wire insulation. Tubing shall be sized to fit the wire being marked and
shal | have black marking on a light col ored background. Installed

mar kers shall be uniformin position on the wire and | egends shall be
visible when wires are term nated on bl ocks or at equipnent. Witten
certification froman approved i ndependent testing |aboratory shall be
furnished to indicate that the markers will not stain or discolor after
20 years' service when subjected to an accelerated aging test while in
contact with wire insulating materials. |Identification on nmarkers shal
be as shown on the shop drawi ngs or as directed.

2.1.22 Not Used
2.1.23 Switch Insul ators

The equi prent consists of post type insulators, and nmounting bases
conforming to the requirements of ANSI C29.9, and as shown on the
dr awi ngs.

a. Porcelain and d azing

The porcelain shells shall be clean, dense, honbgeneous and nonporous,
and shall be fired to a conplete and uniformvitrification, free from

i nternal stresses, cracks, blisters, |lamnations, voids, foreign matter
flaws, or other defects. The surfaces, except those roughened for

cenent grips, shall be smooth and shall be free from undue war pi ng. The
gl aze shall be snmooth, hard, dense, continuous, and brilliant. Surfaces
of the porcelain shell subjected to mechanical stresses transmtted from
the netal parts shall be sanded. The particles formng this sanded
surface shall be of the size best adapted to the particul ar di nension
and size of insulator and shall forma uniformsingle |ayer, snoothly
distributed and firmy vitrified to the porcelain during the firing
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process. No excess or |oose particles shall be present after firing.
The sanded zones shall be of uniformw dth and accurately | ocated so as
to properly distribute the nmechani cal |oading, and shall be conpletely
covered by netal parts. The caps and bases of the insulators shall be
free fromcracks, shrinks, air holes, burrs, or rough edges.

b. Mtal Parts

The netal parts shall be so designed as to transmit the mechani cal
stresses uniformy to the porcelain. The contours of the netal and
porcelain parts shall mnimze areas or points of high dielectric flux
concentration. Al surfaces shall be snooth with no projecting points
or irregularities that nay cause corona.

2.1.24 Auxiliary Switches

Auxiliary switches shall be provided for functions as shown on the

drawi ngs. Contacts shall be rated 125 volts dc, and not |ess than 15
anperes continuous. Al auxiliary switches shall be adjustable for
timng with the switch bl ades and shall be conplete with all connecting
links and fittings. Failure of any switch pole to conplete its
operation shall not result in a false indication through the auxiliary
switch. Termnal blocks shall be provided in the auxiliary swtches for
external wire connections. Auxiliary switches shall be directly
connected to |linkage and keyed to prevent slippage. Provide two spare
“a” contacts and two spare “b” contacts on each swtch.

2.1.25 Key Interl ocks

Key interlocks for line switches and |ine grounding swtches and for
transformer sw tches and groundi ng switches shall be Kirk Key Interlock
Conpany Scheme No. 4. Keys shall duplicate existing. Provide auxi liary
swi tches as shown on the Draw ngs.

2.1.26 Switch Tools And Accessories

The Contractor shall furnish one conmplete set of all special tools,

wr enches, and ot her appurtenant equi pnment that nmay be necessary or
conveni ent for assenbling, aligning or disassenbling the switches.
2.1.27 Line Switches

Li ne switches include switch nunbers 1083 and 4083. They shall be
provided with the following as specified in paragraph 2.1. 1.

a. Mbdtor operators.
b. Auxiliary sw tches.
c. Key interlocks.

2.1.28 Bus tie switch 7089 shall be provided with the follow ng as
specified in paragraph 2.1.1.

a. Mbdtor operators.

b. Auxiliary sw tches.
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2.1.29 Transfornmer sw tches include switch nunbers 1081, 2081, 3081 and
4081. They shall be provided with the follow ng as specified in
paragraph 2.1.1.

a. Mbdtor operators.

b. Auxiliary swtches.

c. Base Extensions. The base for each pole of switches 1081 and
4081 shall be extended to accept the blade side installation of a
coupl i ng capacitor voltage transforner.
2.1.30 Line Gounding Swtches

Li ne groundi ng switches include swi tch nunmbers 1090 and 4090. They
shall be provided with the following as specified in paragraph 2.1.1.

a. Manual operators.

b. Auxiliary sw tches.

c. Key interlocks.
2.1.31 Transformer G ounding Swtches
Transforner grounding sw t ches —are—faut—ntating—hi-gh—Speed

i ncl ude switch nunbers 1080, 2080, 3080 and 4080.

They shall be prOV|ded with the followi ng as specified in paragraph
2.1. 1.

a. Mnual operators.

b. Auxiliary sw tches.

c. Key interlocks.
2.1.32 Spare Parts
Al spare parts shall be of the same material, and nmanufacture as the
original parts, and they shall be interchangeable therewith. Parts
shall be in clearly identifi ed individual packages suitable for |ong
termstorage. The follow ng spare parts shall be furni shed

a. Three (3) conplete assenblies of stationary and novi ng shoes,
or tip assenblies, for main contacts of one pole of each rating of the
di sconnect swit ch.

b. Three (3) conplete assenblies of stationary and novi ng shoes,
or tip assenblies, for one pole of one grounding switch of each rating.

c. One (1) conplete set of auxiliary contacts and springs for the
di sconnect and groundi ng switches.

d. Three (3) switch insulator units of each size and rating.

e. One (1) motor of each rating for the notor -operating
mechani sm

f. One (1) notor reversing contactor of each rating.

g. One (1) set of limt switches of each rating.
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h. One (1) coil for electric brake rel ease.
i. One (1) notor contactor

j. One (1) Interrupter mechani smof each type

2.2 | NSTALLATI ON MATERI ALS
2.2.1 Anchor Bolts

Contractor shall furnish and install concrete expansi on anchors, size
and quantity as required. The anchors shall be made of high tensile and
shear strength steel, with one-piece stainless steel expander nounted on
par abol i c wedge. Anchor shall be double plated. Plating shall be zinc
with chromate dip conform ng to Federal Specifications QQ-Z-325. Pull
out values shall neet or exceed those |isted under GSA FF-S-325.

2.2.2 Insulated Wre and Cabl e

2.2.2.1 Al wire and cable used for power, control, indication, and

rel ayi ng systens shall be provided by the Contractor and shall conform
to the requirements specified herein. Characteristics, including
conduct or size, stranding, nunber of conductors, rated circuit voltage,
cabling, and other requirenents for each type of service, shall be as

i ndi cated on the draw ngs, or as specified under the detail ed

requi rements of these specifications for the particular construction or
use, unless otherw se stated. Conplete descriptive specifications, test
reports and drawi ngs shall be submitted for approval for all itens

furni shed.

2.2.2.2 C(overning Standards

Materials, construction and tests, unless otherw se specified, shall
conformto the applicable requirements of NEMA WC 7 and NEVA WC 8.

2.2.2.3 Rated Crcuit Voltages
Wre and cable for circuits operating at 600 volts and bel ow shall have
mnimumrated circuit voltages in accordance with Table 3-1 of NEMA WC 7
or WC 8.
2.2.2.4 Conductors

a. Material
Conductors shall conformto all the applicable requirements of Section 2
of NEMA WC 7 or Part 2 of WC 8 as applicable, and shall be anneal ed
copper. Copper conductors may be bare, or tin- or lead-alloy coated, if
required by the type of insulation used.

b. Size
Mnimumwi re size shall be No. 12 AW5 or No. 19/25 for power and
lighting circuits; No. 10 AW5 or No. 19/22 strand current transforner
secondary circuits; No. 14 AWs for potential transforner, relaying and
control circuits.

c. Stranding
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Conduct or stranding cl asses cited herein shall be as defined in Appendi x
L of NEMA WC 7 or WC 8, as applicable. Any conductors used between
stationary and novi ng devices, such as hinged doors or panels, shall be
Cass Hor Kstranding. Al other conductors shall have class B or C
strandi ng, except that conductors shown on the drawi ngs, or in the
schedul e, as No. 12 AWG may be 19 strands of No. 25 AWG and conductors
shown as No. 10 AWG may be 19 strands of No. 22 WG

2.2.2.5 Insulation
a. Insulation Materi al

I nsul ati on shall be cross-1linked thernosetting polyethyl ene (XLPE) type
nmeeting the requirenments of Section 3 or paragraph 7.7 of NEMA WC 7 as
applicable, or an ethyl ene-propyl ene rubber (EPR) type neeting the
requirements of Part 3 of NEMA WC 8.

(1) The insulation material and its manufacturing, handling,
extrusi on and vul cani zi ng processes, shall all be subject to strict
procedures to prevent the inclusion of voids, contam nation, or other
irregularities on or in the insulation. Insulation material shall be
i nspected for voids and contam nants. |nspection nmethods, and maxi mnum
al |l owabl e void and contam nant content shall be in accordance with
Section B of AEIC CS5 or AEIC CS6, as applicable.

(2) Cables with repaired insulation defects discovered during
factory testing, or with splices or insulation joints, are not
accept abl e.

b. I nsul ati on Thi ckness

The insul ati on thickness for each conductor shall be based on its rated
circuit voltage

(1) Power Cabl es/Singl e-Conductor Control Cables, 2,000 Volts
and Bel ow.

The insul ati on thickness for single-conductor cables rated 2,000 volts
and bel ow shall be as required by Table 3-1, Section 3 of NEMA WC 7 or
Table 3-1, Part 3, of NEMA WC 8, as applicable. Colum "A" thickness of
Table 3-1 of NEMA WC 7 will be permitted only for single-conductor
cross-linked thernmosetting pol yethyl ene insul ated cabl es without a
jacket. NEMA WC 8 et hyl ene-propyl ene rubber -insul ated conductors shal
have a jacket. Columm "B" thickness shall apply to single-conductor
cables that require a jacket and to individual conductors of multiple-
conductor cables with an overall jacket.

(2) Miltiple-Conductor Control Cables
The insul ation thickness of multiple-conductor cables used for control
and. related purposes shall be as required by Table 7-32 of NEMA WC 7 or
Table 7.5.1 of NEMA WC 8 as applicable.
2.2.2.6 Jackets
Al'l cables shall have jackets neeting the requirenents of Secti on 4 of
NEMA WC 7, or Part 4 of NEMA WC 8, as applicable, and as specified

herei n. Individual conductors of nultiple-conductor cables shall be
required to have jackets only if they are necessary for the conductor to
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nmeet ot her specifications herein. Jacket s of single-conductor cables and
of individual conductors of multiple-conductor cables, except for
shi el ded cabl es, shall be in direct contact and adhere or be vul cani zed
to the conductor insulation. multiple-conductor cables and shiel ded

si ngl e-conduct or cabl es shall be provided with a common jacket, which
shall be tightly and concentrically formed around the core. Repaired
jacket defects found and corrected during manufacturing are permtted if
the cable, including the jacket, afterward fully neets these
specifications and the requirenments of the applicabl e standards.

a. Jacket Materi al

The jacket shall be one of the materials listed below in accordance
with the paragraphs cited in parentheses bel ow, of NEMA WC 8. Pol yvi nyl
chl oride conpounds will not be permitted. Variations fromthe materials
required below will be permitted only if approved for each specific use,
upon submittal of sufficient data to prove that they exceed al

specified requirements for the particular application.

(1) Heavy-duty bl ack neoprene (4.4.3).
(2) Heavy-duty chlorosul fonated pol yet hyl ene (4. 4.10).

(3) Heavy-duty cross-linked (thernoset) chlorinated
pol yet hyl ene (4.4.11).

(4) PVC jackets will not be accepted.
b. Jacket Thickness

The m ni mum t hi ckness of the j ackets at any point shall be not |ess than
80 percent of the respective nom nal thickness specified bel ow

(1) Miltiple-Conductor Cables. Thickness of the jackets of the
i ndi vi dual conductors of multiple-conductor cables shall be as required
by Section 4, Table 4-6 of NEMA WC 7 or Part 4, Table 4-4 of NEMA WC 8§,
and shall be in addition to the conductor insulation thickness required
by Columm B of Table 3-1 of the applicable NEMA publication for the
i nsul ation used. Thickness of the outer jackets or sheaths of the
assenbl ed mul tipl e- conductor cables shall be as required by Section 4,
Table 4-7, of NEMA WC 7 or Part 4, Table 4-5, of NEVMA WC 8.

(2) Single-Conductor Cables. Single conductor cables, if
nonshi el ded, shall have a jacket thickness as specified in Section 4,
Table 4-4 of NEMA WC 7 or Part 4, Table 4-2 of NEMA WC 8. |f shi el ded,
the jacket thickness shall be in accordance with the requirenents of
Section 4, Table 4-5 of NEMA WC 7 or Part 4, Table 4-3 of NEMA WC 8.

2.2.2.7 ldentification

a. Color Coding. Insulation of individual conductors of multiple
conduct or cabl es shall be color coded in accordance wth paragraph 5.3
of NEMA WC 8, except that colored braids will not be permtted. Only one
col or-code method shall be used for each cable wi th Table K-2, Appendi x
K of NEMA WC 8. Power cabl e col or -coding for 208Y/ 120 volt service shal
be bl ack for Phase A, red for Phase B, blue for Phase C, white for
grounded neutral, and green for an insul ated groundi ng conductor, if
i ncl uded. Power cable color-coding for 480 volt circuits shall be brown
for Phase A, orange for Phase B, and yellow for Phase C
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b. Cable Tags. Al multiple-conductor cables shall be clearly
identified with the cabl e designation by either enbossed one-inch
di ameter brass tags or by enbossed al um num band markers.

c. Wre Tube-Type Markers. Wres and individual conductors of
control and power cables shall be identified with non-netallic tube-type
markers at each term nation. Tube-type markers shall be suitable for
contact with rubber or neoprene or plastic. Awitten certificate from
an approved i ndependent testing | aboratory shall be furnished to
indicate that the markers will not stain or test while in contact with
wire insulating material s.

2.2.2.8 Cabling

I ndi vi dual conductors of nultiple-conductor cables shall be assenbled
with flame and noisture-resistant fillers, binders, and a | ay conform ng
to Part 5 of NEMA WC 8, except that flat twin cables will not be
permitted. Fillers shall be used in the interstices of nmultiple
conduct or round cables with a conmon coveri ng where necessary to give
the conpl eted cable a substantially circular cross section. Fillers
shall be of a non-hygroscopic nmaterial, conpatible with the cable

i nsul ation, jacket, and other conponents of the cabl e. The rubber of a
cable and filled or other approved type of binding tape shall consi st
material that is conpatible with the other conponents of the shall be

| apped at |east 10 percent of its w dth.

2.2.2.9 Dinensional Tol erance

The outside dianmeters of single-conductor cables and of nmultiple
conduct or cables shall not vary nore than 5 percent and 10 percent,
respectively, fromthe manufacturer's published catal og data.

2.2.2.10 Inspection and Tests

I nspection and tests of wire and cabl e furnished under these

speci fications shall be made by and at the plant of the manufacturer
and shall be witnessed by the GQAR, unless waived in witing. Five
certified copies of the reports of all tests shall be furnished
including all test data. Reports of all witnessed tests shall be signed
by the witnessing Contractor Quality Control Representative and GQAR
The costs of performing all tests shall be borne by the Contractor and
shall be included in the prices bid in the Schedul e of Section B. The
CGovernment may performfurther tests before or after installation
Testing in general shall conply with Section 6 of NEMA WC 7 or Part 6 of
WC 8. Specific tests required for particular materials, conponents, and
conpl eted cabl es shall be as specified in the sections of the above
standards applicable to those nmaterials, conponents, and cable types.
Tests shall also be performed in accordance with the additiona

requi rements specified bel ow

a. High-Voltage Test Source. Where applicable standards all ow a
choi ce, high-voltage tests for cables to be used exclusively on dc
circuits shall be made with dc test voltages. Cables to be used
exclusively on ac circuits shall be tested with ac test voltages. if
both ac and dc will be present, on either the sane or separate
conductors of the cable, ac test voltages shall be used.

b. Flame Tests. Al nultiple-conductor and singl e-conductor cable

assenblies shall pass the | EEE 383 flane tests, paragraph 2.5, using the
ri bbon gas burner. Single-conductor cables and individual conductors of
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mul ti pl e-conductor cabl es shall pass the flane test of NEMA WC 7,
paragraph 7.7.3.1.3. If such tests, however, have previously been nade
on identical cables, these tests need not be repeated. |nstead,
certified reports of the original qualifying tests shall be submtted.

c. Independent Tests. The CGovernment nmay at any time make vi sua
i nspections, continuity or resistance checks, insulation resistance
readi ngs, power factor tests, or dc high-potential tests at field test
values. A cable's failure to pass these tests and inspections, or
failure to produce readi ngs consistent with acceptabl e values for the
application, will be grounds for rejection of the cable.

2.2.2.11 Packagi ng and Marki ng

The cabl es shall be furnished one length to a reel or coil. Each length
and the outside of each reel or coil, shall be plainly marked or tagged
to indicate the cable | ength, voltage rating, conductor size, and

manuf acturer's | ot nunber and reel number. Cables for exclusively dc
applications shall be identified as such. Reels shall remain the
property of the Contractor.

2.2.2.12 Termnations

There shall be no splices in the wiring and all connections shall be
made at terminal studs or termnal blocks with ring-tongue indented
termnal s, Burndy Type YAV or YA E, T& STA-KON, or approved equal. Al
screw term nal s shall have toothed | ockwashers and all stud termnals
shal |l have contact nuts and either |ocking nuts or |ockwashers.

2.2.3 Conduit and Fittings

Conduit shall be rigid steel conforming to ANSI C 80.1 and shall be zinc
coated both inside and outside by the hot -dip nmethod. Fittings for
ridged nmetal conduit shall be gal vanized mal |l eable iron or cast al um num
conforming to the requirements of NEMA FB 1 and shall enpl oy fasteners
made from corrosion resisting materi al

2.2.3.1 Conduit Sealing Bushings

Conduit sealing bushings used in core bit drilled concrete penetrations
shal |l be Qz/ Gedney Type CSM Seal s for abandoned conduits -shall be
z/ Gedney Type CSB.

2.2.4 Line Term nations

Transition plates for bol ted connections between al um num and copper -
based all oy connectors shall be Anderson type TP, or approved equal

Joi nt compound for naking up bolted al um num conductor fittings shall be
Ander son VERSA- SEAL #155, Al nox or approved equal

2.3 Coupl i ng Capacitor Potential Transfornmners

A set of three (3) Coupling Capacitor Voltage Transformers, CCVTs, shal
be installed on each switch 1081 and 4081. CCVTs shall conformto the
requirements of ANSI C93.1 and C93.2 and shall be suitable for base
mounting on the switch/circuit switcher provided under this contract.
CCVTs shall have sufficient mechanical strength to w thstand, without
damage, repeated wi nds of 100 nmph and non-si nul t aneous eart hquake
accelerations of 0.2Gin any direction. The oil filled part of the
coupl i ng capacitor voltage transforner shall be conpletely factory
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seal ed to prevent breathing and absorption of noisture. The base
housi ng shall be weat herproof. Al porcelain shall be wet process,
honogenous, and free fromcavities or other flaws. The glazing shall be
uniformin color and free fromblisters, burns, and other defects.

Fl anged segnents shall connect multiple piece porcelain parts. Each
CCVT shall include a potential grounding switch between the capacitor
divider internmediate voltage circuit and ground. The switch shall be
hook stick operable fromground el evati on wi thout opening the housing of
the unit. Term nal connection shall be NEVA standard suitable for
connection to existing switch and 230kV bus via conduct or

2.3.1 Ratings: Each voltage transformer shall have

Type: Si ngl e Phase, outdoor, 60Hz
Nom nal System Vol t age: 230kV
Maxi mum Syst em Vol t age 242kV

Bl L: 900kV

Ratio: 1200:1 and 1200:1

ANSI Accuracy Rating: 0.3% Metering Accuracy
Nunber of Secondary Wndings: 2 - Rated 115/ 66. 4V
Qut put: 200VA ea. w ndi ng

Thermal Burden at 30°: 200VA

Porcelain Color: to match switch/circuit swtcher

2.3.2 Tests. Each CCVT shall be provided with certified test results in
accordance with ANSI C93.1 and C93.2. Production tests shal
i ncl ude, capacitance & dissipation factor, Dielectric, Accuracy,
pol arity, protective gap setting.

PART 3 EXECUTI ON

3.1 EXI STI NG CONDI TI ONS

3.1.1 Draft Tube Deck

Contract or occupancy of draft tube deck shall permt unrestricted access
by plant operating personnel. The Contractor shall cooperate wth
operating personnel in ensuring rapid access of crane or nobile

equi pnent in an energency. The gantry crane shall have access to any
draft tube for stop | og operations on four hours notice.

3.1.2 Power House Roof

Contractor shall have mninal access to powerhouse roof. Mdbile

equi pnent is not permitted. Roof shall be protected in work areas with
2 courses of 3/4” plywood, half -Iapped.

3.1.3 Scheduling

Contractor shall schedule his outages to mni mze | oss of production

H s schedul e shall be arranged to permt operation of half the units
during nost of the construction period, mnimzing the total tine
requiring all units to be down.

3.2 CLEARANCE
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Contractor shall receive clearance fromboth WAPA and Bi g Bend Power
Plant prior to grounding either of the Fort Thonpson lines. He shal
recei ve clearance fromBig Bend prior grounding a transformer bus. Al
groundi ng shall be installed and mai ntai ned by the Contractor, in
conformance with all safety codes and requirenents, independent from
exi sting groundi ng switches.

3.3 FACTORY TESTS
3.3.1 Routine Test

Each item of equi pnent shall be given the manufacturer's routine factory
tests and other tests specified below The factory test equi pnent and
the test methods used shall conformto the applicable requirenents of
ANSI St andards, |EEE Standards, and NEMA Publications and are subject to
t he approval of the Contracting Oficer. Al tests required will be

wi tnessed by the Contracting Oficer unl ess waived in witing, and no
equi pnent shall be shipped until it has been approved for shipnment by
the Contracting Officer. The Contractor shall notify the Contracting
Oficer a mninmmof 2 weeks in advance of the date of the tests so that
arrangenents can be made for the Contracting Officer's Representative to
be present at the tests. The cost of performing all tests shall be
borne by the Contractor.

3.3.2 Goup-Qperated Disconnect Switch/Crcuit Switcher and G oundi ng
Switch Design Tests

The Contractor shall performall applicable design tests on one switch
of each rating unless design tests specified by | EEE C37.34 have

previ ously been made on sw tches of identical construction and of the
same vol tage, continuous current and nomentary current ratings as those
specified, in which case the Contractor may furnish certified copi es of
these design tests in lieu of making the tests. Tests made by the
Contractor on the equi pnent to be furnished shall be nade on one

conpl etely assenbl ed pol e of one of each rating of di sconnect and
grounding switch. Switch insulators required for naking the tests shal
be furnished by the Contractor. |If any switch fails to pass all of the
specified tests, then all switches of the sane rating shall be tested.
Any switch which fails to pass all of the specified tests will be
rejected. Tests shall be performed in accordance with the applicable
provi sions of | EEE C37. 34.

3.3.3 Goup-Qperated Disconnect Switch/Circuit Sw tcher Routine
Production Tests

Al tests will be witnessed by the Contracting Oficer, unless waived in
witing, and no equi pnent shall be shipped until it has been rel eased
for shipment by the Contracting Oficer:

a. Each single-pole of the disconnect switch shall be assenbl ed
wi t hout insulators, inspected and given the nmanufacturer's routine
production and operating tests. Tests shall be perforned with swtch
mounted in a position as shown on the draw ngs. Factory adjustnent
shall be so nmade that field changes will not be required on the swtch
beyond the point where interphase connections are attached to the
rotating insul ators.

b. Al parts shall be properly marked and identified for ease of
field assenbly.
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c. Dimensions in accordance with the applicable contract and
manuf acturer's draw ngs shal | be verified

3.3.4. (Operating Mechani sns
The following tests shall be made on the notor operator to be furnished:

a. Inspection and operation tests on each electrical operating
mechani sm The conpl etely assenbl ed notor - operator shall be given
el ectrical operational tests to verify electrical connections, operation
free of msalignnent or binding, and satisfactory overall assenbly and
per f or mance.

b. Dielectric test on each notor in accordance with NEVA MG 1.

c. Dielectric test on the control equipnment for each notor in
accordance with NEMA I CS 1.

3.3.5 Insulators

The following tests shall be made on insulators of each specified rating
unl ess design tests bel ow have previously been nmade on insul ators of

i dentical construction and ratings as those specified, in which case the
Contractor may furnish certified copies of these design tests in lieu of
maki ng the tests. Al tests shall be performed in accordance with ANS
C29. 1.

3.3.5.1 Design

The design tests for the post type insulators shall have been nade in
accordance with the requirements of ANSI C29.09.

3.3.5.2 Production

Post type insulators shall be given routine tests as specified in ANS
C29.9. Quality Conformance Tests described in ANSI C29.9 will be
required for insulators furnished under the contract, unless waived in
writing.

3.4 | NSTALLATI ON
3.4.1 GCeneral

Installation shall be carried out by skilled nechanics foll ow ng
procedures specified by the switch manufacturer. Disconnect controls
shall be wired by the contractor to existing devices in the powerhouse
control room Interrupting initiating circuits shall be wired to the
points currently initiating high speed ground switches. G rcuits from
the new CCVT's shall be wired to termnal blocks in the powerhouse
control room The contractor shall provide RGS conduit fromthe CCVT
structures to the Iine switch structure and route new circuits down
existing potential transformer conduits into control room

3.4.2 Line Connections
Make up connections between simlar netals using joint conmpound

specified in PART 2. Dissimlar netals requires a transition plate,
al so specified in PART 2.

16367- 24



3.4.3 Additional Auxiliary Switches

The nunber of control conductors shall be increased as required to
termnate the spare auxiliary switch contacts fromeach sw tch operator
at the appropriate Relay or Instrunment Board.

3.5 ADJUSTI NG

Switch adjustnment shall be carried out under the supervision of the
swi tch manufacturers’ technical representative

3.6 ELECTRI CAL TESTS

I nspect and test |ow voltage conductors per NETE-ATS paragraph 7.3. 2.
Lift termnals prior to conducting applied potential test.

3.7 FUNCTI ONAL TESTS

After installation is conplete, the operati ng mechani sns of the swtches
shall be tested for both nmanual and automatic opening and closing. The
ground switch automatic trip will normally be initiated by a signal from
either the transformer |ockout relay, or transformer ground relay.
Testing of the ground switch automatic trip, and subsequent automatic

swi tch operation, shall be performed by actual operation of the
transformer | ockout relay.

*kkk*k
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